Connective tissue microfibrils are a group of unrelated, thin fdamentous structural macromolecules which have historically been loosely linked together on the basis of their gross morphological characteristics (1.2). The primary biological purpose of such structures apparently lies in the provision of connecting links between the major elements of connective tissues, cells and the basal lamina, and as such they make a substantial contribution to the maintenance of tissue integrity (3) (4) (5) . This class of matrix macromolecules encompasses two distinct glycoproteins, type VI collagen and fibrillin, both of which have very widespread distributions in elastic and non-elastic tissues, and represent major elements of specific tissues such as skin, blood vessel walls and lung (6-9). However, neither their complex structural organizations nor their roles in the accumulation of an ordered fibrous matrix in developing connective tissues have been elucidated, in part because these structures have proved particularly difficult to extract from tissues as intact high-Mr aggregates. We have recently devised an efficient protocol for the extraction of extensive intact microfibrillar arrays, which has facilitated an investigation of the expression, relative abundance and molecular form of collagen VI and fibrillin in developing foetal skin from the initial stages of fibrous matrix accumulation (10,ll).
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Samples of bovine skin from progressive stages of gestation [first (80d), second (140d, 18Od) and third (2u)d and 240d) trimesters] were bacterial collagenase-digested under non-reducing, non-denaturing conditions, and the solubilized matrix macromolecules isolated in the void volume (Vo) after gel filtration chromatography on Sepharose-2B. Analysis of this fraction from different aged foetuses by SDS-PAGE and Western blotting revealed a prominent band of Mr 140,000, which blotted positively using a polyclonal antiserum to al(VI)/a2(VI). Several other high-Mr components were also present in the second and thud trimester fractions. A component of Mr
280,M)O was identified immunologically as the a3(VI) component of type VI
collagen, and the remaining bands (Mrs 190,000 and 240,000) are candidates for the component peptides of fibrillin. A rotary shadowing electron microscopic investigation of the macromolecules isolated intact from skin, revealed type VI collagen to be the most abundant microfibrillar component of all the skin samples examined (Fig. 1) . These microfibrils were very extensive, flexible structures with a periodicity of 102nm and diameter of 3-Snm, and were frequently associated into (largely in-register) parallel microfibril bundles. These bundles, but not the microfibrils themselves, could be disrupted by the addition of reducing agents such as IOmM-dithiothreitol. Collagen VI assemblies of widely varying and quite characteristic overall lengths were isolated from the different aged skin samples. Thus, collagen VI tetramers, double tetramers and assemblies of between 5 and 10 tetramer units were abundant in first trimester skin, whilst far more extensive arrays of up to 60 tetramer units predominated by mid-second trimester.
Intact fibrillin microfibrils were also present in the Vo fractions containing high-M, intact assemblies isolated from foetal calf skin. These polymers had a bead-like structure with an average periodicity of Mnm (range 36-64nm), and a diameter of 10-12nm. They constituted a very minor component of fust trimester skin, from which they were extracted exclusively as short sections comprisii less than 10 electron-dense beads. However, in mid-second trimester, there was a dramatic increase both in the relative abundance and in the lengths of these polymers, with extensive structures (up to lojtm) now predominating (Fig. 1) . These microfibrils were essentially linear, semi-rigid structures, although there was some evidence for branching. There was no evidence for an association of fibrillin with collagen VI microfibrils.
A third, aperiodic type. of fibrillar structure of unknown identity was present in the Vo fraction from thud trimester skin. These fibrils, of diameter 9-llnm, apparently arose as a consequence of the left-handed supertwisting of defined tapering intermediate forms, which in turn comprised small, thin filaments (Fig. 1) . These fibrils appeared to associate laterally. They contained repeating, loosely-twisted domains at intervals of approximately lOOnm down their length, and exhibited an apparently strong affinity for collagen VI microfibrils , but not fibrillin. The application of this experimental approach to the study of matrix has enabled us to establish a distinct pattern for the expression of type VI collagen and fibrillin in developing skin. The expression of abundant collagen VI in skin from early gestation implicates this macromolecule as a fundamental structural component of this tissue. The expression of high levels of fibrillin only from mid-gestation suggests that deposition of this species requires the pre-existence of an immature matrix. This timetable fits the putative role of these fibrils in directing the subsequent deposition of elastin during elastic fibrillogenesis (12) . These data underscore the importance for a precise spatiotemporal timetable of expression of these and other major matrix macromolecules in the accumulation of fibrous material in foetal skin morphogenesis.
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